Regulation of the cross-bridge cycle: the effects of MgADP, LC17 isoforms and telokin.
This review summarizes the role of MgADP in force maintenance by dephosphorylated cross-bridges in smooth muscle and a potential physiological role for telokin. In tonic, compared with phasic, smooth muscles the affinity of cross-bridges in approximately 5 times higher for MgADP and the apparent second-order rate constant for MgATP is approximately 3 times lower. This gives rise to a large population of dephosphorylated cross-bridges in tonic smooth muscle. Such cross-bridges are thought to be major determinants of the different relaxation kinetics of the two types of smooth muscle and contribute to force maintenance at low levels of MLC20 phosphorylation, termed 'catch-like state' (Somlyo & Somlyo 1967) or 'latch' (Dillon et al. 1981). The molecular basis of the different affinities for MgADP and MgATP between tonic and phasic smooth muscle myosin was explored by exchange of essential myosin light chain (LC17) isoforms. In phasic bladder smooth muscle the exchange of LC17b for LC17a caused a significant decrease in the unloaded shortening velocity of non-phosphorylated, slowly cycling cross-bridges, suggesting that the LC17 isoforms contribute to the nucleotide affinity of latch bridges. The role of telokin in Ca(2+)-desensitization in phasic smooth muscle is reviewed. Telokin, the independently expressed C-terminus of myosin light chain kinase, is extensively phosphorylated during forskolin- and 8-br-cGMP-induced relaxation in situ. Telokin accelerated dephosphorylation of the regulatory myosin light chain and relaxed rabbit ileum smooth muscle. The results suggest that telokin contributes to cAMP and/or cGMP kinase-mediated Ca(2+)-desensitization of phasic smooth muscles.